Role of sugar chains in the expression of the biological activity of human erythropoietin.
Various deglycosylated derivatives of recombinant human erythropoietin (hEPO) were prepared and used to determine the role of the sugar chains in the expression of its biological activity in vivo and in vitro. Three N-linked oligosaccharides of hEPO have been partially or fully removed to obtain N-glycan (NG) (2)-, NG(1)-, and NG(0)-hEPO carrying two, one, and no N-linked sugar chains, respectively. The preparation lacking only O-linked sugar chain O O-glycan (OG) (0)-hEPO was also used. As de-N-glycosylation proceeded, the in vivo activity of the hormone decreased drastically, and the activity of these derivatives was correlated with the number of sialic acids bound to them. On the contrary, the in vitro activity was increased by the de-N-glycosylation; NG(0)-hEPO showed a 3-fold higher specific activity than the intact hormone. This was confirmed by binding experiments of the derivatives to target cells. The in vitro activity and the affinity also correlated with the number of sialic acids bound to the deglycosylated hEPO preparations. On the other hand, OG(0)-hEPO was as active as the intact hormone in vivo and in vitro. In conclusion, the N-linked sugar chains are not required for in vitro activity but required for in vivo activity, acting as anchors for the essential terminal sialic acids. The O-linked sugar chain has no essential role in the biological activity of the hormone in vivo or in vitro.